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masses which lie has called system clouds ” form huge layers, generally 
discontinuous (et least at their borders), where the undulations may be 
distinctly observed. 

The clouds show u s  the long waves which must necessarily be formed 
between two layers of air sliding one over the other end between mliich 
clouds are interposed. 

However, Dobrowolski’s work should be continued, and the only way 
to bring it to a satisfactory end and to  resolve the flne problems of atnios- 
pheric dynamics which are still awaiting a deflnite solution is to hare 
good observers distributed a t  a series of stations sufficiently close to- 
gether SO that the same qyqtem of clouds niight lie studied simulta- 
neously through its whole extent. If we look fnrward into the question 
of the scientiflc exploration of the Autarctic regions the iilea of an iuter- 
national cooperation. of the  concentration of all efforts toward one and 
the same end, this iilea must neces5arily pursue us. 

The Cape Horn region and tlie lands situated farther south seem to iiie 
very favorable for the establishment of a polygnn of station5, the ~liosrn 
places being Falklautl Islands. Staten Islnnil, one of  the islands of Piego 
Ramirez, and the lighthouse nf Los Evangelistah; then the South Geoigia, 
Sandnich. Orknry. and South Shetlanil islands; laqtly, a station on the 
coast of Graham Land, another a t  the wintering btation of Nordens- 
kjijld, for example. and two floating stations-one in the region of the 
drift of the Belgica and the other in the TTeddell Sea Wr wiiultl hale 
in this way a polygon of po+ts o f  (ilaserration suficiently large, aurl coni- 
posed a t  the same time of pointh sufficiently near together. 

The expense5 of such a n  undertaking might be vounted as follomb: 
A *hip wintering in the ice in the region of the drift of the BeIgiiw. 

$100,000. 
A second ship in Wetldell Sea, $10I~.OOO; a third, exploring tl i t .  

the pa1.k and studying the variations o f  the clistribution5 of thv 
making oceaungraphic rewarehe* during the whole year. 810l ~ . ~ ~ ~ ~ l ~ .  

The first and second may install each a station on the intalctic landq, 
and the third, in two cruises, the foul stations on Sandwich, (ieorgia, 
Falkland, and Shetland islaud-let us count six ktations a t  $3O,Olbll each 

And. lastly, as  for the region of Cape Horn, there is alreaily a good 
meteorological station on the Island Aiio Nuevo, near Staten Island, 
while that one of the lighthouse of Los Evangeliqtas would probably need 
a special staff and instruments, and so let us simply count Diego Rami- 
rez, $20,0vO, and a mountain station. for esaniple. on the Suiniiiit of the 
mountain called Bonnet de la Republique, near Llupotaia, the installa- 
tion and all the worklug expenses of which would not exceed $30,WJO. 

The entire expenses of such an undertaking, then, woulcl not, as you 
see. exceed $530,000. 

If you will bear in mind that this expense would be divided between 
the different nations taking part in this expedition, and that, aside from 
the meteorological work, otht3r researches, oceauographic, etc., would 
certainly be undertaken, you will see that the proposition which I sub- 
mit could lie easily realized, and that ou r  knowledge of the physical i m i -  

ditions of the globe would be enriched by an enhrmous amount of new 
scientific data, for the acquiqition of which it is worth while to sacrifice 
the money and necessary efforts. 

DEF’LECTION OF T H U N D E R S T O R M S  WITH THE TIDES. 

Prof. WILLIS L RIOORE, 
CAPE MAY COURT HnUbE, N. J.. Nowmher 9,  1904. 

Crcirf of U. S .  Wecrthcr Birrenu, nrtrshiriyton. D.  C. 
SIR: In  the A4i~gi~st  issue of the MONTHLY WEATHER REVIEW, I note, 

with interest, an article from Mr. (+eorge L. Lovett, of Cape May, N. J.. 
regarding the deflection of thunderstcirrus by the tides as they pass 
up and clown the Delan are Bay. 

I wish to  concur with liiiii ab to the facts as stated, from srxeial yt’arh’ 
o bservat ion. 

It is a common occurence. duriug the summer mouths, to witnebs 
heavy cumulai-stratus clouds passing up the bay with the rising Lide. 
and d o ~ n  the bay with the falling tide, but more frequently do they 
pass up. A t  Cape May Court House. N. J., which is  twelxe riiileb froin 
Cape May aiid about three miles a est of the ocean. it is seldom we have a 
thuntlerstorni siniultanruuslg 4 ith a falling tide, but usuall) ni th  the 
beginning or on top of the flood tide. If, ab occasionally occurs. a storm 
conies on the ebb tide, i t  is geneially heavy ani1 accnmpauied with dan- 
gerous lightning and heavy wind&. It i* the invariable practihe o f  our 
baymen, on observiug a 6 ‘  s(lua11 rising ‘’ a s  they term it, during the eljli 
tide, to  seek shelter beftare the flood tide niakes, when they look for the 
storm to break forth. 

gnother phenonienon is, that thunilerstorms niore frequeutly either 
follow the Delaware Bay or cross the cape in close prosiinity tti the 
Tuckahoe River babin. 

Cape May Court House is nearly midway between Cape IIaynn tlie sriuth 
and the Tuckahoe River on the nnrth. Now. on the ebb tide. when stiirms 
are pahhing down the Pelaware, they are liable to either cri)ss the cape 
in the vicinity of Woodbine and pass f lowi i  the Tuckahiw Ril e1 lidsin. 
with the tide to  the ocean. and nu the flood tide fri>oi the o(*ean aim 
the cape to the bay, or pass down the Delaware past Cape May, thus a\ oid- 
ing a lwlt acrobs Cape May County, with Cape May h u r t  House as tlie 
center. 

This is  evident by the following normal annual precipitation as given 
in the annual report of the New Jersey Weather Service: Ocean City, 
1900, 43.94inches; Atlantic City, 1903, 43.71 inches; Woodbine, 1903,13.68 
inches; Cape May, 1903, 43.88 inches, and Cape May Court House, 1903, 
41.13 inches.’ 

From these flgures it will be observed that Ocean City, situated near 
the mouth of the Tuckahoe River, receives a larger rainfall than either 
Atlantic City a t  the north or Woodbine or Cape May Court House a t  the 
south; that  Woodbine, being situated farther from the river, receives less 
rainfall; that Cape May situated at the cape receives a large rainfall, aud 
that Cape May Court House, being in tlie center of the belt, receives the 
least rainfall. O n  investigation uf the reliorts it will be founcl the differ- 
ence is noted during the suiuiiier months, or during the thundersturm 
pel iocl, thus showing tliat the thunderstorms fullow the rivers with the 
tides. 

Tours, very respecstfully, 
L. T. (+4RRETSON, 

Volunfnry Obserrer. 

WEATHER BUREAU RECORDS. 

By virtue of Instructions No. 210, dated December 16,1901, 
a number of changes will be made in the forms and records, 
which inlist be carefully consicleretl by those of our colleagues 
throughout the world who are btuclying Weather Bureau data. 
Perhaps the most troublesome change is that  depending on 
the adoption of local standard hour mericlians instead of the 
uniform se> enty-fifth meritlian time that  has been so con- 
venient for meteorological, magnetic, aiid seismic work. We 
make the following extracts from the report of the board on 
the revision of forins, which report goes into effect January 
1, 1!)0.5: 

1. The adoption of a form to lie known as the Paily Local Record. 
* * * This forni pro\ides for the entry of the hourly temperature 
readings; the hourly amouiits nf precipitation, with the time of begin- 
nings and endings: the hourly sunshine; the hourly wind direction and 
velocity, and the hourly maximum wind velocities wheu above a certain 
limit, which litnit will vary for the different stations. It a150 provides 
for entering the character o f  the day. the total sunshine in hours, pre- 
vailing wintl tlirectiou, and other data; and a diagram is provided on 
wliit~li the daily temperature and pressure curve< may be platted, if de- 
biiril. Spactl IS also proridell for the entry of abnormal conditions, 
severe storms, and other matter not expressed l ~ y  the instrumental read- 
ing’. An extra horizontal c-oluinu, without heading, has been provided for 
the entry of (lata of esuessi\ e pre(.ipitation, now recorded on the ]Jack of 
Form llll7-IIet‘l, or other data, a recnrd of w1iic.h inay be of sufficient 
imliortauce to retain a t  the station. In short, it hasbetti1 the aim to em- 
lio(ly in the Daily Local Ret.oIcl form a cimplete hibtory of the weather 
of the clay. * * * 

2. I n  the matter of compiling the linurly readings of the xarious in- 
struments the board is of the opinion that suficient compilations of the 
hourly lrarograph readings liare been macle, and it therefore recom- 
rneiids that  Form lU%-3Iet’l, Barograph, be discontinued on Decem- 
lier 31, 1904, at all stations uow rendering said form. In regard to 
temlwrature the board is of the oliinion that  thih element, aside froin its 
purely climatic value, has hufficient public iuterest to warrant the tabu- 
lation of hourly values, as at prehent, 1JUt after tabulations are made 
and means fvunil for a period of twenty years no further sums and 
nieau5 of the daily and hourly values need be iiiaile. 

The hourly rttcorrls of wind ~lirei~tiun and uiovement are important, 
especially to  Lake and sea-coast stations, aiirl a t  home laoiuts in the iu- 
terior. Since frequent vhanges in the eilinhure of wind iiistruiiients Iiave 
laeen macle in the Iiast, and hiuce it is prolJable that quch changes will 
continue to 1)e made in the future, the matter of iletermining monthly 
aud seasonal normals becomes esceetlingly difficiilt. Each exposure of 
tlie anemonirter forms, in itself, a helmate ani1 distinct record, and 
shoulil l e  t r e a t d  as sui*h. ies of comparative readings are 
made ljetweeu the old and iiew expostires a conilriuation of the two series 
in  a general nieau is not satisfactory. Therefore, when a removal is to 
be made, a seriesof coniyarati\e reacling:5, estendiug over at least a year, 
slioiild be iiiade whenever pral*ticalile. I t  is believed that these data 
hhlJUll~ continue to l ~ e  tabulated ah at preseut. At those stations where 
an  undisturbrd awl uontinuou.i exposuie liab been had for a period of ten 
or fifteen years, i t  is quite proldile that fairly accurate normals could 
lie obtained, and  those stations niight be aiithorizeil to cease computing 
s i i inb ani1 means. 

3. Form l~l~l l - l Ie t ’ l .  The boaril recoiiiiiieucls the adoption of a new 
Form 1001-RIet’l. + * * The new form retains pages 2, 3, I;, a n d  8 of 

Unlws a 

These normals are liased on the fi,llowing length of rec.ord: Ocean 
City, eleven years; Atlantic City, twenty-seven years; Woodbine, eleven 
yearh: Cape May Court Houhe, fifteen years. The normals are there- 
iore not comparable with one another.-F. 0. 5’. 
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the present form substantially as  they are. These pages, it  may be re- 
membered, provide for the 8 o'clock and special observations. The last- 
named page has been brought forward and takes the place of the in- 
structions which now stand on page 4 of the present form. Page 5 of 
the present form, Wind, number of miles and length of time from," 
has been stricken from the new form. 

The board recommends that no further compilation be made of the data 
now recorded on page 5, Form lWl-Met'l, after December 31, 1904. The 
new form contains four additional pages on which it is proposed to  enter 
the hourly temperatures, the hourly wind directions and velocitles, and 
tlie hourly sunshine. These four pages replace the present Forms 1WG- 
Met'l, Thermograph; 1021 RIet'l, Hourly Wind Direction; 1022 Met'l, 
Hourly Wind Velocity, and 1070 Met'], Houily Sunshine. In otlier words 
the board has consolidated with Form 1U01-Met'l four additional forms, 
and has thus brought together, in compact shape, information that  is 
now carried on four different papers. The board debires to iurite atten- 
tion to tlie fact that the arloptiou of the above recoininenilatioiis obviates 
the necebbity of press copying the foinis just mentioned. 

The copy o f  Form 1001-Met'l retained a t  stalion will contain only a 
record of the observations a t  8 a. 111. and 8 p. in. (seventy-fifth meridian 
time), tlie special observations, and tlie buiuiuary of temperature and 
precipitation on page 8, except that the beginnings and endiugs of rain- 
fall will not be entered on the last-named page. Tlie beginnings and end- 
ings of rainfall will appear on the Central Office copy, however, in heventy- 
fifth meridian time, and the total precipitation there giveu will be for the 
period midnight to  midnight, local btandard time. 

* * * * * * * 
6. The board recommendb that all instrumental records and the Daily 

Local Record be kept on local atundard time, hut that  all data intended 
for the Central Office shall be recorded on seventy-fifth meridian t h e ,  
except that the hourly temperature, the hourly records of wind velocaity 
and direction, and the hourly sunshine shall he entered on local standard 
time. 

7. The board recommends the discontinuance of tlie present form of 
Daily Journal and the Subbtitution therefor of * * * a report to 
contain a description of unusual or remarkable 8tniobpheric phenomena 
that have been observed during the month, and any matters that seem 
to call for special mention. It is not tlie intention that entries shall be 
macle for each and every day of the month, hut rather that a succinct 
narrative be given of the important events of the month, such as the 
occurrence of severe storms, cold mdves, thunderstornis, or the preva- 
lence of abnormal conditions extending over several days. I t  ib believed 
that a copy of the notes made for the Daily Local Record will, as a rule, 
meet the requirements of the Central Office. This bhall Ire k n o ~ u  as the 
Monthly Meteorological Report. 

8. Tlie board rroommenlls that the following data be no longer re- 
corded : 

(1). Extreme wind velocity. This inforinntion is of doubtful value. 
I t  must always be accompanied by R btatement of how it was obtained, 
and it is liable to  l ~ e  confubed with masimuni velocities for fi\e-miuute 
periods; moreover when high velocities are attained it is difficult to 
accurately read them from the wind sheets. 

(2) .  Number of days with mean temperature below 14O and 330, and 
above 41°, SUO, 59O, 6S0, 77". and 90°, ab recorded in the sunimaiy of 
Form lUOlLMpt'1, Form 100'2-Met'l, and the Means Book. Thebe data 
have been compiled for a number of years. They have not yet been 
used, so far as known to the board, in any manner. They can be ob- 
tained, if desired, from other records, and it is therefore believed that 
time and space can he saved by discontinuing their further compilation. 

10. The board recommends that  the present Means Book be known, 
hereafter, as the Cliniatological Record. It further recomniends that 
the manner of entering the data therein, or the form of the volunie, he 
changed as follows: Instead of entering the several elements for each 
month consecutively on seven pages, as a t  present, let them be grouped 
under several general heads, as Pressure, Temperature, Precipitation, 
etc., according to  the character of the data, and entered separately. 

Finally, the l~oard believes that the Climatological Record should con- 
tain tlie following data: 

Fresswre (re~luced to R e a  Zeve2). -Highest; lowest; mean; absolute 
monthly range. 

Tetni,eralure.-~Ionthly mean, departure from the normal; mean 
iuonthly maximum and mean monthly minimum; absolute monthly 
minimum and date: absolute monthly inasiniuni and date; mean daily 
range; greatest daily range: absolute monthly range; mean monthly 
variability; lowest monthly masimum; highest ~nonthly niinimum; num- 
ber of days with maximum 3 2 O ,  or below, and 9O0, or above; mininiuni 
320, or below, and zero, or below. 

Relative hiiinidity-Meau a. IU. and p. m. 
Precipitation.-Total amount for the month, departure from normal; 

greatest amount in twenty-four hours, amount ani1 date: one inch an 
hour or over, total amount and date; 2.50 inches in twenty-four hours, 
amount and date; niiniber of (lays with .01 inch and over, .04 and over, 
2 5  or more, 1.00 or more; total depth of snowfall; number of days with 

* * * * * f * 
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snow; snow on ground at end of month; greatest snowfall in twenty- 
four hours; greatest depth of snow on ground and date. 

Wind.-Total movement; prevailing direction ; average hourly veloc- 
ity; maximum velocity, direction, and date. 

Weather.-Actual hours of sunshine, percentage; average cloudiness, 
a. in. and p. ni.; number of days clear, partly cloudy, cloudy; number of 
days with fog or hail; thunderstorms; auroras; solar halos; lunar halos. 

Daily and hourly data.-Daily maximum, minimum, and mean tempera- 
ture; daily precipitation; daily snowfall; hourly values of pressure, tem- 
perature, wind, and sunshine. 

* * * * * * 
Before closing this report the board desires to  urge tlie importance of 

devising some nietliod of recording the cloudiness a t  night and the be- 
ginuings and endings of light precipitation. Tlie board recognizes the 
very great iniportance to  stations of retained copies of the wind sheets, 
Form 1017-Met'l. It is understood that as yet no means have been de- 
r i w l  whereby such copies cau be had. The hope is expressed that the 
Instrument Division of the Central Office may be able to take up the 
prolrlem and eventiially solvo it. 

- ~~ 

WEATHER BUREAU MEN AS INSTRUCTORS, 

Prof. H. J. Cos.  Chicago, Ill.. del ivered an address up011 
Recent Advances in Meteorology before  the earth science sec- 
tion of the Central Association of  Science and Mathematics 
Teachers a t  its fourth a n n u a l  convention, held in Chicago, 
November  28. 

N r .  H. W. Richardson, Local Forecaster, D u l u t h ,  Minn., 
reports that a class of about t w e n t y  s t u d e n t s  f r o m  the Blaine 
High School of Super ior ,  Wis. ,  visited the Weather Bureau 
office at D u l u t h  on November  21. After  showing the visitors 
the i n s t r u m e n t a l  equipment .  IIr. Richardson gave  them a 
s o m e w h a t  extended, t h o u g h  informal, lecture upon the general 
work  and m e t h o d s  of the Weather Bureau .  

Mr. J. P. Bolton, Observer ,  Fresno ,  Cal., lectured o n  Novem- 
ber 28 to tlie physical geography class of the Fresno High 
R c h 0 0 1. 

___- 

Mr. E. C!. Vose, Sect ion Director, P a r k e r b b u r g ,  T.V. Va., is 
c o n d u c t i n g  n course  of study in pract ical  meteoro logy  for the 
class  in physical  geography of the local high school. The 
study began early in November,  and forty minutes each week 
are devoted  to the work. 

Mr. George T. Todd, O b s e r r e r ,  Wichita, Kans., on Novem- 
ber 17 and 16, 1904, addressed the high school class  in phys- 
ical geography, which  came to the oflice in t w o  sections. T h e  
ins t ruc t ion  consisted of an explanation of the ins t ruments ,  
meather  inaps, and charts, the value of the records, and some 
reinarks on weather  forecasting. 

ASSMANNS SOUNDING BALLOONS AT THE ST. LOUIS 
EXPOSITION. 

It is generally k n o w n  that  s o m e  years ago the Weather 
B u r e a u  prepared to  undertake a series of balloon ascensions 
to great heights from some point in the interior of the con- 
tinent, but that  owing to a change of plan the Bureau is now 
prepsring to m a k e  these ascensions first f r o m  Mount Weather. 

Meanwhile the aeronaut ,s  of the G e r m a n  meteorological  
oflice brought to this c o u n t r y  for exhibi t ion a very  complete  
collection of balloon apparatus, ancl w i t h  this apparatus the 
oficials of the B l u e  H i l l  Observa tory  have  m a d e  a n u m -  
ber of soundings f r o m  the grounds of the World's Fair a t  St. 
Louis. F o u r  balloons were  sent u p  in September ,  reaching 
a l t i t u d e s  of nine or ten miles, and all of the records were 
secured.  The balloons are w h a t  are called Assmann's  expansible 
ancl e x p l o d i n g  balloons. They are m a d e  of thin India rubber, 
a b o u t  a yard in diameter ,  and burst w h e n  the pressure of the gas 
inside, relat ive to that on the outside, has distended the balloon 
sutliciently to burst it. The balloon being free is carried hori- 


